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1. (Currently Amended) A method for determining a position of a moving platform, the method comprising: 
transmitting a carrier signal from one of the moving platform and a stationary platform; 
receiving a received signal at the other of the moving and stationary platforms: 
deriving a frequency shift between the carrier signal and the received signal; and 
calculating the apparent closing velocity using the frequency shift and a frequency of the carrier signal; 

wherein calculating the apparent closing velocity comprises using the equation: 

c 

wherein fd(t) represents the frequency shift fc represents a center frequency of_the carrier signal, c 
represents a speed of radio propagation, fm is a constant frequency offset between local oscillators at the 
transmitte r and the receiver system, nffl represents a measurement noise and vcffl represents the apparent 
closing velocity. 

2. (Original) The method of claim 1 p wherein determining the position of the moving platform comprises 
monitoring the closing velocity over a period of time. 

3- (Canceled) 

4. (Currently Amended) The method of claim 3 1. wherein the apparent ciosfng velocity Is characterized by a 
measured shape described by cos(9(z)), wherein z represents the distance that the moving platform has traveled 
and 0 represents a location-varying angle. 

5. (Original) The method of claim 4, further comprising determining a course of the moving platform by 
comparing the measured shape to a plurality of stored shapes. 

6. (Original) The method of claim 5, wherein the comparing comprises using sequential statistical methods. 

7. (Original) The method of claim 1, wherein deriving the frequency shift comprises analyzing a frequency 
spectrum corresponding to the received signal. 

8. (Original) The method of claim 1 , wherein deriving the frequency shift comprises generating a spread 
spectrum of the received signal. 

9. (Original) The method of claim 8. wherein generating a spread spectrum further comprises generating a 
spectral line at twice the frequency of a Doppler shift of the received signal. 



PAGE 2/11 * RCVD AT 10/28/2004 12:41:55 PM [Eastern Daylight Time] * 8VR:USPT0€FXRF-1/2 X DNIS:8729306 * CSED:5183877751 * DURATION (mnKS):03-28 



OCT 28 2004 12:46 FR GE CORPORATE R-D 5183877751 TO 817038729306 P. 03/11 



Appl. No. 10/621,606 

Amctt. Dated October 28, 2004 

Reply to Office action of August 6, 2004 

10. (Original) The method of claim 9, wherein the Doppfer shift is determined using a center frequency of the 
received signal. 

11. (Original) The method of claim 10, wherein the center frequency of the received signal is determined by 
homodyning the spread spectrum of the received signal. 

12. (Original) The method of daim 1, wherein the stationary platform comprises a plurality of stationary 
platforms. 

13. (Currently Amended) Th e m e thod of da l m 1, A method for determining a position of a moving platform, the 
method comprising: 

transmitting a carrier signal from one of the moving platform and a station ary platform: 
receiving a received signal at the other of the moving and stationary olatfomis: 
deriving a frequency s hift between the carrier signal and the received signal: and 

calculating the apparent Closing velocity using th e freouencv shift and a freouencv of the carrier sional- wherein 

the stationary platform comprises a transmitter coupled to a railway track. 

14. (Original) The method of claim 42-13, wherein the transmitter is coupled to a turnout on the railway track. 

15. (Original) The method of claim 1, wherein the stationary platform comprises a mobile communication 
platform base station. 

16. (Original) The method of claim 1, wherein the stationary platform comprises a broadcast station. " 

17. (Original) The method of claim 1 , wherein the stationary platform comprises a cellular network station. 

1 8. (Currently Amended) Th n mothod of claim 1, A method for determining a position of a moving platform, 
the method comprising: 

transmitting a carrier sig nal from one of the moving platform and a stationary platform: 
receiving a rec eived signal at the other of the moving and stationary platforms: 
deriving a freouencv shift b etween the carrier signal and the received signal: and 

calculating the apparent closing velocity using the freouencv shift and a frecuencv of the carrier signal: w herein 

the moving platform is a locomotive. 

1 9. (Original) The method of claim 1 , wherein the carrier signal comprises radio f reguency signals. 

20. (Currently Amended) A system for determining a position of a moving platform, the system comprising: 
a transmitter configured for transmitting a carrier signal from one of the moving platform and a stationary platform; 
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a receiver system configured for receiving a received signal from the other of the moving and stationary platforms, 
the receiver system further comprising: 
a processor configured for: 

(i) deriving a frequency shift between the carrier signal and the received signal; 

(ii) calculating the apparent closing velocity angle using the frequency shift and a frequency of the carrier 
signal, wherein the processor is configured for deriving the apparent closing velocity using the equation: 

c 

wherein fd(t) represents the freque ncy shift, fc represents a center freguencv of the carrier signal, c represents a 
speed of radio propagation, fm is a constant f reguencv offset between local oscillators at the transmitter and at th , 9 
receiver system, nffl represents a measurement noise and vcffl represents the apparent closing velocity 

21 . (Original) The system of claim 20, wherein the processor is further configured for determining the position of 
the moving platform by monitoring the apparent closing velocity over a period of time. 

22. (Canceled) 

23. (Original) The system of claim 20, wherein the processor is further configured to characterize the apparent 
closing velocity by a measured shape described by cos(8(z)), wherein z represents the distance that the moving 
platform has traveled and 0 represents a location-varying angle. 

24. (Original) The system of claim 23, wherein the processor is further configured for determining a course of 
the moving platform by comparing the measured shape to a plurality of stored shapes. 

25. (Original) The system of claim 24, wherein processor is configured for comparing the measured shape to a 
plurality of stored shapes using sequential statistical methods. 

26. (Original) The system of claim 20, wherein the transmitter is coupled to the stationary platform and the 
processor is configured to derive the frequency shift by analyzing a frequency spectrum of the received signal. 

27. (Original) The system of claim 20, wherein the processor is configured for the deriving the frequency shift by 
generating a spread spectrum of the received signal. 

26. (Original) The system of claim 27, wherein the processor further comprises a spread spectrum system 
configured for generating a spectral line at twice the frequency of a Doppler shift of the received signal. 

29. (OriginaJ) The system of claim 28. wherein the Doppler shift is determined using a center frequency of the 
received signal. 
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30. (Original) The system of claim 29, wherein the center frequency of the received signal is determined by 
homodyning the spread spectrum of the received signal. 

31 . (Original) The system of claim 20, wherein the carrier signal comprises radio frequency signals. 

32. (Original) The system of claim 20, wherein the stationary platform comprises a plurality of stationary 
platforms. 

33. (Currently Amended) Th e syetom of claim 20 , A system for determining a position of a moving Platform. 
the system comprising: 

fl t fflnsmitter configured for transmitting a carrier signal from one of the moving pl a tform and a stationary platform: 
a receiver aatem cpnf iqured for receiving a received signal from the other r>f t h e moving and stationary platforms, 
the receiver system further pgrnprfsina: 
a processor configured for: 

ID deriving a f reouencv shift between tfie carrier signal and the received signal: 

iiO calculating the apparent closing vef ocitv ancle using the freguencv sflfft and a freouencv of the carrier 

sjgnaL wherein the stationary platform comprises a transmitter coupled to a railway track. 

34. (Original) The system of claim 33, wherein the transmitter is coupled to a turnout on the railway track. 

35. (Original) The system of claim 20, wherein the stationary platform comprises a mobile communication 
platform base station. 

36. (Original) The system of claim 20, wherein the stationary platform comprises a broadband station. 

37. (Original) The system of claim 20, wherein the stationary platform comprises a cellular network base 
station. 

38. (Currently Amended) Th e s ystem of claim 30 , A system for determining a position of a moving platform, 
the system comprising: 

a transmitter configured for transmitting a carrier si gnal from one of the moving platform and a stationary platform: 
a receiver system configured for receiving a received signal from the other of the moving and stationary Platforms, 
the receiver system further comprising: 
a processor configured fgr: 

[Q deriving a freouencv shift between the carrier signal and the received signal: 

iUl calculating the apparent closing velo city angle using the freouencv shift and a freguencv of the carrier 

signal wherein the moving platform comprises a locomotive. 
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39. (Original) The system of claim 20, wherein the receiver system is coupled to the moving platform. 

40. (Original) The system of claim 20, wherein the receiver system is coupled to the stationary platform, 

41 . (Currently Amended) A system for determlnfng a position of a moving platform , the system comprising: 
means for transmitting a carrier signal from one of the moving platform and a stationary platform; 

means for receiving a received signal at the other of the moving and stationary platforms; 
means for deriving a frequency shift between the carrier signal and the received signal; 

means for catenating the apparent closing velocity using the frequency shift, a frequency of the carrier signal; 
wherein the means for calculating the apparent closin g velocity shift comprisino using the equation: 

c 

WhQrern fd(t) represents the frequency shift, fc represents a ce n ter frequency of the carrier signal, c represents a 
speed of radio propagation, fm is a constant frequ ency offset between local oscillators at the transmitter and at the 
receiver system, nffl represents a measurement n oise and vcttl represents the apparent closing velocity. 

42. (Original) The system of claim 41, determining the position of the moving platform further comprises means 
for monitoring the apparent closing velocity over a period of time, 

43. (Canceled) 

44. (Original) The system of claim 43, wherein the means for calculating the apparent closing velocity 
comprises means for characterizing the apparent closing velocity by a measured shape described by cos(9(z)), 
wherein z represents the distance that the moving platform has traveled and 8 represents a location-varying angle. 

45. (Original) The system of claim 44, further comprising means for determining a course of the moving platform 
by comparing the measured shape to a plurality of stored shapes. 

46. (Original) The system of claim 41 , wherein the means for deriving the frequency shift comprises means for 
analyzing a frequency spectrum corresponding to the received signal. 

47. (Original) The system of claim 41, wherein the means for deriving the frequency shift comprises means for 
generating a spread spectrum of the received signal. 

48. (Original) The system of claim 47, wherein the means for generating the spread spectrum further comprises 
means for generating a spectral line at twice the frequency of a Doppler shift of the received signal. 
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49. (Original) A system for determining a position of a moving piatform, the system comprising: 
a transmitter configured for transmitting a modulated carrier signal; 

a receiver system configured for demoduiating a received carrier signal, the receiver system further comprising a 
processor configured for 

deriving a frequency shift between the carrier signal and the received signal, 

calculating an apparent dosing velocity using the frequency shift of the received signal relative to a center 
frequency of the transmitted carrier signal, and 

estimating the position of the moving platform by monitoring the apparent closing velocity over a period of time. 

50. (Original) The system of claim 49, wherein the processor is configured for calculating the apparent closing 
velocity using the equation: 

/,«»^^ + /,+»« 
c 

wherein fd(t) represents the frequency shift, fc represents a center frequency of the carrier signal, c represents a 
speed of radio propagation, fm is a constant frequency offset between local oscillators at the transmitter and at the 
receiver system, n(t) represents a measurement noise and vc(t) represents the apparent closing velocity. ' 

51 . (Original) The system of claim 50, wherein the processor is further configured to characterize the apparent 
closing velocity by a measured shape described by cos(B(z)), wherein z represents the distance that the moving 
piatform has traveled and 0 represents a location-varying angle. 

52. (Original) The system of claim 51, wherein the processor Is further configured for determining a course of 
the moving platform by comparing the measured shape to a pluratity of stored shapes. 

53. (Original) The system of claim 52, wherein processor Is configured for comparing the measured shape to a 
plurality 

of stored shapes using sequential statistical methods. 

54. (Original) The system of claim 49, wherein the transmitter is coupled to the stationary piatform and the 
processor is configured to derive the frequency shift by analyzing a frequency spectrum of the received signal. 

55. (Original) The system of claim 49, wherein the processor is configured for the deriving the frequency shift by 
generating a spread spectrum of the received signal. 

56. (Original) The system of claim 55, wherein the processor further comprises a spread spectrum system 
configured for generating a spectral line at twice the frequency of a Doppler shift of the received signal 

57. (Original) The system of claim 56, wherein the processor is further configured for detemiining the Doppler 
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shift by using a center frequency of the received signal. 

58. (Original) The system of cfaim 57. wherein the center frequency of the received signal is determined by 
homodyning the spread spectrum of the received signal. 

59. (Original) The system of claim 49, wherein the moving platform is a locomotive. 

60. (Original) The system of claim 59, wherein the stationary platform comprises a plurality of stationary 
platforms. 
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